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[57] ABSTRACT

The present invention relates to an intermediary circuit
between a low voltage logic circuit and a high voltage output
stage in standard CMOS technology. The output stage (20)
is comprised of two transistors, respectively with N channel
and P channel, achieved according to a standard CMOS
technology. The intermediary circuit is comprised of a
voltage level translator (21) coupled between an input logic
circuit SL. and said output stage (20). The voltage level
translator (21) is achieved according to a standard CMOS
technology and i1s comprised of at lest two similar base
blocks forming voltage mirrors interconnected in a Cross-
configuration. Said circuit is used to control transducers,
plasma screens and electromechanical actuators.

9 Claims, 4 Drawing Sheets
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INTERMEDIARY CIRCUIT BETWEEN A
LOW VOLTAGE LOGIC CIRCUIT AND A
HIGH VOLTAGE OUTPUT STAGE IN
STANDARD CMOS TECHNOLOGY

The present invention concerns an intermediary circuit
between an integrated low voltage logic circuit and a high
voltage output stage for controlling transducers, plasma
screens and electromechanical actuators, wherein said high
voltage output stage comprises at least two transistors with
channel N and channel P, respectively, assembled according
to standard CMOS technology.

In the context of the present invention, “‘high voltage”
means any voltage which 1s higher than the “nominal” or
“normal” voltage used in a technology, including tolerance.
This nominal or normal usage voltage corresponds to the
voltage supply normally applied to the standard MOS com-
ponents and/or circuits assembled in this technology which
the latter can withstand without damage during intermittent
Or Continuous use.

Generally speaking, receptors and actuators are designed
to establish communication between the circuits which
process a signal and their environment. The receptors pro-
vide external data to these circuits. The actuators transform
low power signals and low voltage signals into external
activity, such as, for example, communicating information
in a car. During the last few years power circuits with such
intelligence known as “smart power eclectronics” have
proven very useful for multiple applications.

In order to combine low voltage logic circuits based on
standard complementary metal oxide semiconductor tech-
nology manufacturing methods known as “standard CMOS”
with high voltage “CMOS” output stages on the same
integrated circuit, while also maintaining low production
costs, an attempt has been made to produce metal oxide
transistors with a field effect, which are called MOSFETs,
with high voltage and totally compatible with so-called
standard low voltage technology. This has been made pos-
sible by a novel combination of layers existing within the
standard CMOS technology, which remains unchanged. The
creation of slightly doped buffer zones between the channel
and the drain and the use of field electrodes and protective
screens. result in devices capable of withstanding high volt-
age.
The resulting high voltage MOSFETs have the same
threshold voltage V.. as their low voltage counterparts, but
are capable of supporting elevated drain-source voltage V .
in excess of 30 V. However, these components are limited to
weak gate-source voltage V . because standard gate oxides
are thin, thereby causing problems of reliability and effi-
ciency in an intermediary circuit of the type described above
designed to be interposed between a low voltage logic
circuit and a high voltage output.

The topology of high voltage CMOS reverse-outputs is
similar to the conventional reverse CMOS topology in
which the source and the mass of the transistor with channel
N are connected to a ground V, the source and the mass of
the transistor with channel P are connected to the positive

high voltage supply V 5z and the drains of the two tran-

sistors are connected together at the output. However, an
essential difference 1s apparent when controlling gates with
a low voltage signal 1ssuing from the logic circuit. The gates
of the high voltage MOSFET transistor with channel N
called an NMOS-HT transistor can be controlled easily by
the levels of the low voltage logic 0/V ,,,,, while the gates of
the high voltage MOSFET transistor with channel P called
the PMOS-HT transistor requires inserting a level in order to
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be activated between V,,.~Vp and V., to respect the

relative voltage conditions between the gates and the source
v |

o5

One solution for inserting a level could be based on the
use of a condenser mounted between the gates of the NMOS

- transistor and that of the high voltage PMOS transistor.

However, this solution has not proven reliable. In practice it
1s difficult to maintain the gates-source voltage V . within
acceptable tolerances during the transitional phases involv-
ing engagement of voltage V,,,,;; or during long periods of
inactivity. '

Various prior publications describe voltage shift circuits,
but none of these achieve the result of the present invention
or use the method of this invention to achieve this result.

The circuit described in U.S. Pat. No. A-4,952.,825 does
not use standard low voltage CMOS technology. In particu-
lar, the high voltage MOS transistors (HT) of the P-channel
type are provided with a thick oxide gate requiring an
elevated control voltage, which completely changes the facts
of the problem. Furthermore, the output of the translation
circuit of FIG. 2A has the role of producing a signal equal
in amplitude to the total dynamic of the high voltage supply.
This 1s a good 1illustration of the amplification of this circuit.

The present invention proposes overcoming these vari-
ous disadvantages by achieving a circuit of the type
described above for controlling a high voltage CMOS
reverse output stage with a low voltage logic circuit using an
original, reliable and cost-effective method based on well-
known, perfected technology. In addition, this circuit is
capable of automatically adapting to a wide range of volt-
ages V-

To achieve this goal, the circuit according to the inven-
tion is characterized by comprising a voltage level translator
or shifting means coupled between said low voltage logic
circuit input and said high voltage output stage, with said
voltage level translator also being made according to stan-
dard CMOS technology and consisting of at least two
identical base blocks forming voltage mirrors intercon-
nected in cross-configuration. |

According to a first embodiment, said voltage mirror
comprises at least a first low voltage transistor with a
channel P and a second NMOS-T transistor, with the drain
of the first transistor being connected to the drain of the
second transistor and to the gate of the first and furnishing
the output voltage; in addition, the low level input voltage is
connected to the gate of the second transistor and the high

- voltage supply is connected to the source of the first tran-

Sistor.

In an improved version, said voltage mirror comprises at
least a first low-voltage transistor with channel P and a
second NMOS-T transistor, with the drain of the first tran-
sistor being connected to the drain of the second transistor
and to the gate of the first, and supplying the output voltage;
the low level input voltage is connected to the gate of the
second transistor and the high voltage supply 1s connected to
the source of the first transistor as well as to a third transistor
with channel P connected in parallel to said first transistor
with channel P; the high level input voltage is connected to

the gate of said third transistor and the source of the second

{ransistor i1s connected to the ground.

According to a first particularly advantageous embodi-
ment of the circuit, the voltage mirror comprises at least a
first transistor with channel P and a second high voltage
MOSFET transistor with channel N, of the HV-NMOST
type, with the drain of the first transistor being connected to
the drain of the second transistor and to the gate of the first
transistor and delivering the output voltage, while the gate of
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the second transistor is connected to the voltage supply, with
the substrata connected to the ground and the source being
connected to the drain of a third NMOS type transistor and

a low level input voltage is applied to the gate of this third

transistor, the source and the substrata of which are con-
nected to the ground, with the high voltage supply being
applied to the source of the first transistor and a second
transistor with channel P being connected in parallel to the

first transistor, the high voltage level input voltage being
applied to the gate of said second transistor.
According to a second particularly advantageous

embodiment of the circuit, the voltage mirror comprises at

least a first transistor with channel P and a second high
voltage MOSFET transistor with channel N, of the HV-
NMOS type, with the drain of said first tramsistor being
connected to the drain of the second transistor and to the gate
of the first transistor and furnishing an output voltage. The
gate of the second transistor provides the voltage supply,
while the substrate 1s connected to the ground and the source
i1s connected to the drain of a supplementary transistor
whose source and substrata are connected to the ground; the
high level voltage supply is applied to the source of the first
transistor, a second transistor with channel P is mounted in
parallel to the first transistor, the gate of said second tran-
sistor with channel P being supplied with a high level input
voltage, and any one of the circuit elements is connected in
parallel to the supplementary transistor with channel N. The
resistance of this element of the circuit 1s high enough that
the transistors with channel N can function essentially
undisturbed. |

According to a third particularly advantageous embodi-
ent of the circuit, the voltage mirror comprises at least a
first MOSFET transistor with channel P and a second high
voltage MOSFET transistor with channel N, of the HV-
NMOS type, with the drain of the first transistor being
connected to the drain of said second transistor and to the
gate of the first transistor and furnishing a voltage output; a
low level input voltage is applied to the gate of the second
transistor, the high voltage supply being applied to the
source of the first transistor and a third transistor with
channel P being connected in parallel to the first transistor
with channel P, with the gate of said third transistor being
supplied with a high level input voltage, and any-one of the
circuit elements which has sufficiently low resistance to
allow the second transistor to function essentially undis-
turbed is connected between the source of the second
transistor and the ground.

In all of the previously described embodiments, the
circuit may include an auxiliary protective circuit which is
designed to protect at least one of the voltage mirrors fro
a surge of excessive voltage, said circuit comprising either
a chain of diodes connected in series or a Zener diode and,
in the case of a chain of diodes, the anode (P type) of the first
diode is supplied by the high level input voltage and the
cathode (N type) of the last diode is connected to the output
of the corresponding voltage mirror and, if a Zener diode is
used, the cathode (N type) of the latter is supplied by the
input voltage and the anode (P type) is connected to the
corresponding voltage mirror.

The voltage level translator may further comprise a logic
unit designed to prevent the transistors from being simulta-
neously conductive at the output stage.

The present invention will be better understood with
reference to the description of some exemplary embodi-
ments and to the attached drawing, in which:

FIGS. 1A, 2A, 3A and 4A show cross-sections of various
MOSFET and high voltage MOSFET transistors made in
accordance with CMOS technology;
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FIGS. 1B, 2B, 3B and 4B show the symbols used to
represent the transistors shown in cross-section in the pre-
ceding drawings;

FIG. 5A 1s a schematic 1llustration of the principle of the
invention;

FI1G. 3B i1s a graph showing voltage as a function of time
elapsed during the functioning of the circuit shown in HFIG.
SA;

FIG. 6 shows a first embodiment of the voltage mirror;

FIG. 7 shows a perfected variation of the voltage mirror
used 1n the present invention;

FIG. 8 shows a first embodiment of the voltage level
translator which constitutes the core of the intermediary
circuit between the low voltage logic and the high voltage
output stage according to the invention;

FIG. 9 shows a perfected embodiment of the circuit
shown in FIG. 8;

FIG. 10 shows a variation of the perfected voltage mirror,
including a supplementary NMOS transistor.

FIGS. 11 and 12 represent variations of the voltage
mirrors previously described, comprising complementary
circuit elements (X) which do not substantially alter the
performance of the circuit unit; and |

FIG. 13 shows a protective circuit constructed by using
a chain of diodes connected in series, which can be used in
combination with all the voltage mirrors described above,
said circuit being designed to prevent surges of output
voltage.

With reference to FIGS. 1A and 1B, the N-MOSFET type
transistor 10 comprises a P-type substrate 11 and two doped
zones N™ corresponding to source S and drain D, respec-
tively. Gate G 1s located above the channel connecting the
two doped zones N™.

The P-MOSFET type transistor shown in FIGS. 2A and
2B differs from the preceding one in that substrate P is
replaced by a convex portion N and doped areas N* are
replaced by convex portions P™.

The transistor shown in FIGS. 3A and 3B is the high-
voltage N-MOSFET type using convex portion N as a buffer
ZOne.

‘The transistor shown in FIGS. 4A and 4B differs from the
preceding one in that it is type P and comprises a type P
buffer zone. _

FIGS. 5A and 5B shown a high voltage output stage
which 1s associated with a voltage level translator device 21
mounted between a low voltage input S,, with a value
generally between O and 5 V, and an output designed to
control the PMOS-HT transistor, whose value SH repro-
duces that of the input S; with a lag (V,p—Vpp). Levels
Vppg and V5 are generally, but not necessarily, situated
between 24 V and 5 V, respectively. In the case where S,
varies from O to 5 V, the output SH varies in this example
from 19 to 24 V, |

With reference to FIG. 6, the voltage mirror, in its most
elementary form, comprises two transistors of the type P and

N, respectively, that is, MOS transistors MP1 and MN]1,

respectively. Transistor MN1 is charged by transistor MP1,
the gate of which is connected to the drain of that same
transistor. The base circuit of the voltage mirror is mounted
between a high voltage V ,,,;, and the ground, and controlled
by input voltage V,,. It 1s designed to furnish to the output
a voltage V, such as V.V, or equal to V... When they
become conductive, transistors MN1 and MP1 function
normally at saturation level. Transistor MN1 can, however,
enter the non-saturated level with low value voltages V5,

As a result, when the two transistors are functioning at
saturation level, the following equation applies:
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1= "%I_ (VGs.n - VT.H)Z = "EQE’L‘ (lVGS‘pI ' IVT.PI)

wherein:
1 1s the intensity

Bn is a coefficient which depends on the size of the
transistor with channel N

Bp is a coefficient which depends on the size of the
transistor with channel P

V., 18 the gate-source voltage for the transistor with
channel N
\"

esp 18 the gate-source voltage for the transistor with
channel P

V, , 1s the threshold voltage of the transistor with channel
P

V,, 1s the threshold voltage of the transistor with channel
N

where

2
1= (Vin— V2 =2 (Vo — Vi) - IVl

and from this fact;

Vopr — Vx =\J —%— (Vin— Vrn + [Vrpl)

where
Vopur—V,=V,, for Pn=Pp and VfI".n:VT.p

V,, being limited to a low voltage input V,,,, and the PMOS
transistor called MP1 being a low voltage component while
the NMOS transistor called MN1 bears the most significant
portion of the voltage surge and must be of the high voltage
type.

When V,, i1s equal to V,,, the output voltage V. is
effectively equal to V5~V pp. Furthermore, when V, =0,
the two transistors are blocked and the output voltage
increases and attains the value (V,5,~1V, |) without, how-
ever, attaining voltage V.

FIG. 7 shows an improved version of the voltage mirror,
wherein the second PMOS transistor, namely the MP2
transistor, is connected in parallel with the first transistor
MP1 and may be used to bring the value V, to the value
Vo When V. 1s at the level V,,,, and results in the ideal
embodiment of a voltage mirror. The control voltage for
switching this supplementary component is the complement
of V_, or V. This device constitutes the basis of an ideal

device for translating the signal V., and preferably is used in
the intermediary voltage level translator circuit described
below.

The voltage level translator shown in FIG. 8 comprises
two voltage mirrors in cross-configuration to form a high
voltage toggle controlled by the complementary low voltage
input signals S, and S,. Output signals S,, and S,, provide
the required translation of V., with a complete shift from
(Vppe—Ypp) 10 Voo for S,=V. between 0 and V,,,.

This intermediary voltage level translator circuit offers the
requisite strength and flexibility for use in numerous appli-
cations, specifically, in control circuits for transducers,

plasma screens, electromechanical relays, control units and
the like.
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The concept of this tested translator circuit which guar-
antees a complete dynamic of amplitude V,, between the
values (Vpp—VYpp) and V5 18 based on the hypothesis
that high voltage NMOS transistors MN1 and MN2 on the

intermediary circuit work in their saturation zones when
they have been switched. From the fact that the maximum
voltage surge on the terminals of transistors with channels P
1S V5, 1t 15 verifiable that the saturation condition of the
NMOS-HTs is fulfilled for V,,, to QV V).

For values of V., below that limit, MN1 and MN2
would be switched out of their saturation zone.

In considering the voltage mirror circuit shown in FIG. 6,
the relationships defining continuous intensity are as fol-
lows:

v,2

2
Bn ( (Vin - V) V- —5 ) =—E£L ((Vbopa — Vx) — Vrpl]

for purposes of simplification, the following hypotheses are
used as a starting point:

ﬁn:Bp and V,,= V.=V

where V., attains a lower limit equal to V,, for V. =V,
the above relationship yields:

V=03 (Vpp—V)

For this reason, the maximum amplitude of the voltage
variations V, and V_ between their two limits is slightly less
than the full voltage V,,,, but easily sufficient for the MOS
P channel transistors of the voltage level translator circuit to
become conductive.

The voltage level translator of FIG. 8 will therefore
function properly for a very wide range of values V54
extending from a low voltage input to the maximum voltage
allowed by the short-circuit characteristics of the high
voltage MOS components.

At the moment the power supply is engaged, the func-
tioning of the circuit is principally determined by the para-
sitic capacities associated with the active devices.

Simulations have demonstrated that the gate-source
capacity C,, 1s dominant and maintains the voltage V. and

V., atnearly V., as well as the voltage V . of all the MOS

components inside their security domains.
To reduce static in the voltage level translator circuit, it 1S
preferable to use small components. Switching speed, nor-

mally not critical in most automated applications, should be
in the realm of micro-seconds.

FIG. 9 shows a perfected embodiment of a voltage level
translator circuit associated with a logic which significantly
reduces power leakage during the switching phase. During
the switching phases, the two high voltage NMOS and
PMOS transistors of the output stage may be temporarily
and simultaneously in a conductive state. This situation is
the result of various delays in transmitting control signals S,
and S,. When this condition occurs, a conductive field
results between the voltage supply and the ground, causing
high intensity shocks in the power output stages. These
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transitional phases are easily avoided by adjoining a logic
circuit preventing superposition, that is, preventing the tran-
sistors of the output stage from being simultaneously con-
ductive.

One example of such a logic circuit 1s illustrated in FIG. 5
9. Nevertheless, there are various embodiments of such a
circuit, which is currently used in class D amplifiers. This
supplementary circuit 1s primarily used for power transistors
in applications requiring high power.

FIG. 10 shows a variation of the improved version of the 10
voltage mirror. In this circuit a second PMOS transistor
(MP2) mounted in parallel is associated with the first PMOS
transistor (MP1). The supply voltage for switching transistor
MP2 is the complement V., of voltage V.. The drains of MP1
and MP2 are connected to the drain of MN1 and deliver 15
output voltage V.. The gate of MN1 is connected to supply
voltage V., and the substrate is connected to the ground
V... The gate of a second NMOS transistor (MN2) is
controlled by input voltage V. . The source and the substrate
of MN2 are connected to the ground V. and its drain is 20
connected to the source of MNI.

The circuit also functions when some element of the
(additional) circuit X is controlled in parallel to MN2, so
long as the resistance of this circuit element is sufficient to
prevent it from interfering significantly with the perfor- 25
mance of transistors MIN1 and MN2.

Similarly, as shown in FIGS. 11 and 12, an element of
circuit X may be inserted in the voltage mirror according to
FIG. 7, specifically, between the source of MN1 and the
ground V_, so lone as the resistance 1S low enough to 30
prevent it from interfering significantly with the perfor-
mance of transistors MN1 and MIN2.

FIG. 13 shows a protective circuit with diodes which can
be associated with each of the voltage mirrors described
above. A chain of diodes connected in series 18 connected 35
between V ,,,,, and output voltage V_. The anode (type P) of
the first diode 1s supplied with voltage V ,,,, and the cathode
(type N) of the last diode is supplied with voltage V.. The
number of diodes is such that the sum of their threshold
voltage is equal to or greater than V., During normal 40
functioning a negligible current circulates through the
diodes. Conversely, if V, 1s significantly larger than the
volume of V,,,,~VDD, then a current of diodes 1s created,
preventing a complementary surge of V,, thereby ensuring
protection for the output of the voltage mirror. Protective 45
mechanisms such as these may be of interest or may even be
necessary for various control circuits.

In certain situations, the diodes may be replaced by a
Zener diode, the cathode of which 1s supplied with voltage
V and the anode with voltage V,. 50

We claim:

1. An intermediary circuit formed between a relatively
low voltage integrated logic circuit and a relatively high
voltage output stage with an output for controlling at least
one of a transducer, a plasma screen and an electromechani- 55
cal actuator, said high voltage output stage comprising a
CMOS device with a N type channel transistor and a P type
channel transistor which are both coupled to said output of
said high voltage output stage, wherein said intermediary
circuit comprises a CMOS translator device coupled 60
between an output of said low voltage integrated logic
circuit and an input of said high voltage output stage, and
said translator device comprises at least two identical inte-
grated circuit elements which are interconnected with one
another in cross-configuration to form voltage mirrors. 65

2. An intermediary circuit according to claim 1 wherein
said voltage mirrors comprise at least a first low voltage

8

transistor of the P type channel and a second NMOS-HT
type transistor; a drain of said first low voltage transistor is
connected to a drain of said second NMOS-HT type tran-
sistor, to a gate of said first low voltage transistor, and to an
output voltage to be supplied; and a relatively low level
input voltage is connected to a gate of said second NMOS-
HT type transistor; a relatively high level voltage supply is
connected to a source of said first low voltage transistor; and

a source of said second NMOS-HT type transistor 1s con-
nected to ground.

3. An intermediary circuit formed between a relatively
low voltage integrated logic circuit and a relatively high
voltage output stage with an output for controlling at least
one of a transducer, a plasma screen and an electromechani-
cal actuator, said high voltage output stage comprising a
CMOS device with a N type channel transistor and a P type
channel transistor which are both coupled to said output of
said high voltage output stage, wherein said intermediary
circuit comprises a CMOS translator device coupled
between an output of said low voltage integrated logic
circuit and an input of said high voltage output stage, said
translator device comprises at least two identical integrated
circuit elements which are interconnected with one another
in cross-configuration to form voltage mirrors, said voltage
mirrors comprise at least a first relatively low level transistor
of the P type channel and a second NMOS-HT type tran-
sistor; a drain of said first relatively low level transistor is
connected to a drain of said second NMOS-HT type tran-
sistor, to a gate of said first low level transistor and to an -
output voltage to be supplied; a relatively low level input
voltage 1s connected to a gate of said second NMOS-HT
type transistor, and a relatively high level voltage supply 1s
connected to a source of said first relatively low level
transistor as well as to a source of a third transistor, of the
P type channel, connected in parallel with said first relatively
low level transistor; a relatively high level voltage input is
connected to a gate of said third transistor; and a source of
said second NMOS-HT type transistor 1s connected to
ground.

4. An intermediary circuit according to claim 1 wherein
said voltage mirrors comprise at least a first transistor of the
P type channel and a second relatively high voltage MOS-
FET transistor of a N channel, of the HV-NMOST type; a
drain of said first transistor is connected to a drain of said
second high voltage MOSFET transistor, to a gate of said
first transistor, and to an output voltage to be supplied; a gate
of said second relatively high voltage MOSFET transistor 1s
connected to a supply voltage; a substrate of said second
relatively high voltage MOSFET transistor is connected to
ground; a source of said second relatively high voltage
MOSFET transistor is connected to a drain of a third NMOS
type transistor; and a relatively low level input voltage is
supplied to a gate of said third NMOS type transistor; a
source and a substrate of said third NMOS type transistor are
connected to satd ground, a relatively high level voltage
input 1s supphied to a source of said first transistor; a second
relatively high voltage MOSFET transistor of the P type
channel is connected in parallel to said first transistor; and a
relatively high level voltage input is supplied to a gate of
said second relatively high voltage MOSFET transistor.

3. An intermediary circuit according to claim 1 wherein
said voltage mirrors comprise at least a first transistor of the

P type channel and a second relatively high voltage MOS-

FET ftransistor of a N channel, of the HV-NMOST type, a
drain of said first transistor 1s connected to a drain of said
second high voltage MOSFET transistor, to a gate of said
first transistor and to an output voltage to be supplied; a gate
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of said second relatively high voltage MOSFET transistor is
connected to a voltage supply; a substrate of said second
relatively high voltage MOSFET transistor is connected to
ground and a source of said second relatively high voltage
MOSFET transistor is connected to a drain of a supplemen-
tary transistor; a source and a substrate of said supplemen-
tary transistor are connected to said ground; a relatively high
level voltage input is supplied to a source of said first
transistor, and a second transistor of the P type channel is
connected in parallel to said first transistor, a gate of said
second transistor 1s supplied by a relatively high level
voltage input; and an additional circuit is connected in
parallel with said supplementary transistor, and said addi-
tional circuit has a resistance which is sufficiently high such
that operation of said relatively second high voltage MOS-
FET transistor and of said supplementary transistor is unaf-
tected.

6. An intermediary circuit according to claim 1, wherein
sald voltage mirrors comprise at least a first MOSFET
transistor of a P type channel and a second relatively high
voltage MOSFET transistor of a channel N, of the HV-
NMOST type, a drain of said first MOSFET transistor is
connected to a drain of said second relatively high voltage
MOSEFET transistor, to a gate of said first MOSFET tran-
sistor, and to an output voltage to be supplied; a relatively
low level voltage input 1s supplied to a gate of said second
relatively high voltage MOSFET transistor; a relatively high
level voltage input 1s supplied to a source of said first
MOSFET transistor; a third transistor of a P type channel is
connected in parallel with said first MOSFET transistor; a
gate of said third transistor is supplied with a relatively high
level voltage input; and an additional circuit, which has a
sufficiently low resistance such that operation of said second
relatively high voltage MOSFET transistor remains unaf-
fected, is connected between a source of said second rela-
tively high voltage MOSFET transistor and said ground.

7. An 1ntermediary circuit according to claim 1 further
comprising an auxiliary protective circuit, said auxiliary
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protective circuit protects at least one of said at least two
identical integrated circuit elements of said voltage mirror
from voltage surges, said auxiliary protective circuit
includes a chain of diodes connected in series with an anode
of a first diode of said chain of diodes supplied with a
relatively high level supply of voltage and a cathode of a last
diode of said chain of diodes is connected to an output of the
voltage muirror. |

8. An intermediary circuit formed between a relatively
low voltage integrated logic circuit, having an output, and a
relatively high voltage output stage having an input and an
output for controlling at least one of a transducer, a plasma
screen and an electromechanical actuator, said high voltage
output stage comprising a CMOS device with a N type
channel transistor and a P type channel transistor which are
both coupled to said output of said high voltage output stage,
wherein said N type channel transistor and said P type
channel transistor have equal threshold voltage values, said
intermediary circuit comprises a CMOS translator device
coupled between the output of said low voltage integrated
logic circuit and the input of said high voltage output stage,
said translator device comprises at least two identical inte-
grated circuit elements which are interconnected with one
another in cross-configuration to form voltage mirrors, and
said translator device further comprises a logic unit which
prevents said transistors from being simultaneously conduc-
tive at the output stage.

9. An intermediary circuit according to claim 1 further
comprising an auxiliary protective circuit, said auxiliary
protective circuit protects at least one of said at least two
identical integrated circuit elements of said voltage mirror
from voltage surges, said auxiliary protective circuit
includes a Zener diode with a cathode and an anode and

cathode 1s supplied with voltage and said anode is connected
to an output of the voltage mirror.
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